Methylation analysis of the fragile X syndrome by PCR.
The fragile X syndrome is predominantly caused by a large expansion of a CGG trinucleotide repeat in the promoter region of the FMR1 gene, which is associated with methylation and downregulation of transcription. The molecular diagnosis of this disorder is based on repeat size and methylation analysis of the FMR1 gene usually by Southern blot analysis. We describe a PCR-based method for the analysis of methylation of the FMR1 gene, which involves bisulfite treatment of DNA prior to amplification. Fifty-two normal and 48 affected, premutation, or mosaic males were analyzed in a blinded study by this method. A prospective study of 30 males suspected of fragile X was also performed. Amplification specific for the methylated FMR1 sequence was readily observed in all individuals with a full mutation, whereas all normal and premutation individuals showed only amplification-specific for the unmethylated sequence, thus, allowing affected and unaffected males to be distinguished. A full mutation in the presence of mosaicism was also detectable by this method. Methylation-specific PCR appears to be a rapid and reliable tool for the diagnosis of fragile X males.